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[SPECIFICATION] 

1 . TITLE Sterile clean room 
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[CLAIMS] 

The sterile clean room which is the clean room 
which circulates and supplies cleaned air which 
passes the HEPA filter, and in which in the clean 
room which uses resin-made materials as a part 
or all of the construction materials for room 
composition which has the faceside which 
contacts room air, it uses the sterilization 
property resin which impregnates the 
sterilization agent in the resin matrix as these 
resin construction materials. 



[DETAILED DESCRIPTION 
INVENTION] 



OF 
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[ 
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[INDUSTRIAL APPLICATION] 

This invention relates to a sterile clean room. 
It is related with the technique which more 
particularly forms the space which needs air 
cleanliness and sterility extremely such as 
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hospital, a pharmaceutical manufacturing plant, 
a foodstuffs manufacturing plant, an animal 
breeding building, and a laboratory. 
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[PRIOR ART] 

The technique which purifies air as a technique 
which forms pure space conventionally 
progresses, the capability of a clean room in 
recent years has become very good. 
Purification of this air itself carries out circulation 
supply of the air, and, usually it performs 
dust-removal processing in a HEPA filter (high 
efficiency filter). 

As a place method of the past for forming a 
sterile room, sterilization by the purification 
management and the medicine of air was main. 
For example, generally it is said that a 
float-among the air microbe number is 
proportional to the temperature of the air 
airborne particle of 10 or more micron, 
therefore, it can carry out the until fall of the 
bacteria density to some extent by reinforcing 
the purification management (dust-removal 
management) of air so that such a number of 
airborne particles of 10 or more micron may be 
reduced. 

Moreover, since permeation of a microbe is not 
avoided with a worker's in-and-out etc., 
guaranteeing the asepsis in a clean room is 
also performed by performing sterilization by a 
medicine etc. with such purification 
management of air. 

Usually as germicidal treatment by this 
medicine, what is called disinfection germicidal 
treatment, such as an application of liquid, such 
as the others and cresol which are spraying of 
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mW(D^M^^^M^Mfi:}f(D\^ gases, such as formalin, etc., and alcohol, and 
fr}^&?tiM$iW%±M^'MM^frL spraying processing, is implemented. 
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[PROBLEM ADDRESSED] 

In the place method for aiming at the fall of a 
float number of teeth by raising the purification 
grade of air, although the air purification 
technique advanced, the limit that it can be 
equal to the burden from the field of installation 
expense and an operating cost exists. 
Especially, the economic load of the thing for 
which it reinforces air purification only for the 
objective of reducing a microbe number 
increases. 

Therefore, a process called disinfection 
germicidal treatment was not avoided in 
bioclean rooms to frequent, such as a worker. 
Since this disinfection germicidal treatment 
could not be paralleled in operation of the 
production line, where operation is rested, it had 
to perform it, for this reason the decline in an 
availability factor was obliged to it. 
Moreover, since the semipermanent 
self-sustaining effect of this disinfection 
germicidal treatment was not expectable, for 
that number of times of processing to look at 
allowances, and to carry out as frequently as 
possible was needed. 

Since it was such, in the bioclean room of the 
past, the management for maintaining the 
asepsis became very complicated. 
This invention was made for the purpose of the 
solution of such a trouble. 
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[Means to solve a trouble] 

This invention is the clean room which was 
made to carry out circulation supply of the 
cleaned air which passed the HEPA filter, 
comprised such that and in the part or the clean 
room which all uses resin construction materials 
as of the construction materials for chamber 
composition with the faceside which touches 
room air, it offers the sterile clean room using 
the sterilization property resin which 
impregnated the sterilization agent in the resin 
matrix as these resin construction materials. 
That is, resin construction materials are all 
substantially among various kinds of 
construction materials which constitute this 
clean room in this invention while fully reducing 
the dust density in room air using the air 
purification technique of public knowledge of the 
clean room of the past, it attained the 
above-mentioned objective by using the 
sterilization property resin construction 
materials which impregnated the sterilization 
agent in the resin matrix. 

It uses the sterilization property resin of the part 
except a metal which follows this invention in all 
substantially as construction materials of the 
part which touches room air among the flooring 
which constitutes a clean room, a wall material, 
a pillar timber, a ceiling material, etc., it can 
eliminate the location used as a landing of the 
microbes which permeated indoors, and can 
maintain a semipermanent sterilization effect. 
The sterilization property resin construction 
materials according to this invention are 
construction materials which use the resin 
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which disperses and impregnated the 
sterilization agent in the resin matrix. 
The shape may be arbitrary one, such as panel 
shape and burr shape. 

However, they are construction materials which 
may be used with the form that the faceside of 
this sterilization property resin touches room air. 
Therefore, if only it uses a sterilization property 
resin layer for the outermost layer which 
touches room air, even if it is construction 
materials of the multilayered structure which 
prepared the usual resin layer in the back side, 
it is applicable to this invention. 
Such sterilization property resin is obtained by 
distributing a sterilization agent in a resin matrix 
in the forming process of the resin, or the 
manufacture process of the resin. 
As resin which carries out the distributed 
impregnation of the sterilization agent, either a 
thermoplastic resin or a thermosetting resin is 
good. 

As a thermoplastic resin, a polyvinyl chloride, 
high density or a low density polyethylene, 
polypropylene, a polymethylmethacrylate, a 
polycarbonate, nylon, a polyethylene 
terephthalate, etc. are mentioned, for example, 
as a thermosetting resin, a polyurethane, a 
unsatulated polyester resin, epoxy, melanin, a 
urea resin, etc. are mentioned, for example. 
In the case of a thermoplastic resin, it can carry 
out distributed blending of the sterilization agent 
by the process and forming process which it 
granulates on a pellet from polymer powder, 
and when it is a thermosetting resin, it can carry 
out distributed blending of the sterilization agent 
in the forming resin if ication process from a 
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prepolymer to a polymer. 
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Anyway, it is required to be in the state where 
the distributed impregnation of the sterilization 
agent was carried out into the resin matrix, and 
it uses the construction materials which consist 
of this sterilization property resin for the field 
referring to room air. 

As a sterilization agent which carries out a 
distributed impregnation into a resin matrix, a 
suitable thing is chosen also by the application 
of the cleaning sterile room according to this 
invention. 

However, it roughly divides and the special 
strain of a surface-active-agent type, a diphenyl 
type, and others is used. 

As a surface active agent, the anionic surfactant 
and non-ion surfactant of a positive surface 
active agent and an amphoteric surfactant part 
are mentioned. 

However, since it has sterilization power 
particularly with a forceful positive surface 
active agent, it is desirable. 
Since an alkyl benzyldimethyl ammonium 
chloride, a common name, and the 
benzalkonium chloride are low_toxicity in 
colorlessness and odorlessness, they are 
especially preferable. 

As a diphenyl type, it is phenol derivative which 
has structure of a diphenyl, a diphenylmethane, 
a diphenyl sulfate, a diphenyl sulfoxide, a 
diphenylether, and a diphenyl diketone (salicyl). 
Chlorine, the bromine, or the alkyl group was 
transduced. 

It is called bis- (3,5,6-trichloro- 2-hydro 
oxyphenyl) methane (a common name is G-11 
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[hexaclofen]) as the example, 2,4,4'-trichloro- 
2'-hydro oxydi phenyl ether (Irgasan DP-300) 
etc. is mentioned. 

As a thing of other special strains, a salicyl 
anilide type compound, for example, 
3.5,4'-halogenated salicylanilide derivative, and 
the bis-piganid type compound (brand-name 
Hibitane), for example, a chloro hexy- DIN etc., 
are mentioned, moreover, the sterilization agent 
(4-thiazolyl) of a poor water-solubility, for 
example, 2-, benzimidazole, N-dimethyl- N'- 
phenyl- N'- (fluoro dichloro methylthio 
sulfamide), etc. are mentioned. 
In the range of a blending quantity which a 
problem produces in neither the resin strength 
which carries out raw when this sterilization 
agent is mixed from a minimum blending 
quantity required to acquire the desired 
sterilization effect about the amount of 
distributed mixing to the resin of such a 
sterilization agent, nor a formation, the kind of 
the resin to be used and sterilization agent 
specifies appropriately. 

However, the sterilization agent with respect to 
the resin is usually 0.01 to 20weight% of the 
range comparatively, preferably it is in 0.05 to 
5weight% of the range. 
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If the sterilization property resin according to 
this invention is used as inner surface 
construction materials of a clean room, 
compared with the case where applied the 
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sterilization agent to the usual construction 
materials faceside, or it sprays, the sterilization 
effect is semipermanently maintainable. 
Generally about distribution of an indoor 
microbe, it reduces in order of a wall and a 
ceiling side among a floor and the air. 
Therefore, when the sterilization property resin 
according to this invention is used as a flooring, 
a concave-convex arises on the faceside by 
motion of a worker etc., or it abrades the 
flooring itself out. 

Therefore, it can make a desired cleanliness 
degree maintain the elimination of the dust 
which it floats in the air which demonstrates 
particularly the sterilization self-sustaining effect 
with the clean-room technique of public 
knowledge compared with the case where it 
applies or sprays a sterilization agent in 
accordance with the prior art. 
Therefore, it can also reduce distribution of the 
microbe in the air by this, and can constitute the 
cleaning sterile room which it formerly does not 
boil with the combination of this technique and 
use of the sterilization property resin 
construction materials according to this 
invention. 
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[EXAMPLE 1] 

Average degree of polymerizations are 5 
weight-parts of lead system stabilizers, and 
TiC>28 weight parts to 100 weight-parts of 
polyvinyl chlorides (the Sumitomo Chemical 
Co., Ltd. make, Sumilit SX11) of 1100, and it 
adds the sterilization agent 1 weight-part which 
attains and consists of 2,4,4'-trichloro- 2'-hydro 
oxy diphenyl-ether 20% and 80% of a polyvinyl 
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chloride, after mulling for 7 minutes with the roll 
of two at 190 degrees C, it carries out the 
compression molding for 10 minutes at 200 
degrees C, it obtained sheet 1a of thickness 2.5 
mm. 

Moreover, it obtained sheet 1b of the same 
thickness by the place method similar to the 
above except not having added the 
above-mentioned sterilization agent for the 
comparison. 

It took the sample sheet from each obtained 
sheet, put these on the agar which carried out 
the seeding of Staphylococcus aureus, and 
performed the culture of the microbe at 37 
degrees C for 24 hours. 
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As a result, bacterial growth was accepted in 
the back-side of the sample of Sheet 1 b. 
However, growth of a microbe is not not only 
accepted on a sample faceside, but in Sheet 1a, 
the harrow with which growth of a microbe is not 
accepted in the agar of the sample periphery 
occurred. 
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[EXAMPLE 2] 

After confirming having prepared 100 
weight-parts of polypropylene resin (the 
Sumitomo Chemical Co., Ltd. make, Sumitomo 
Noblen FL-800) in the OOC type Banbury 
mixer made by Kobe Steel Ltd., having mulled 
in it for 5 minutes, and being enough collected 
into it, after adding suitable amount antioxidant 
and a suitable amount ultraviolet absorber, it 
adds the sterilization agent 2 weight-part which 
consists of chloro hexy- DIN 20% and 
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polypropylene 80%, it mulls for 5 minutes at 200 
degrees C, it returns the obtained kneaded 
material to a mill, by sheet pelletizer, it 
described an average of 3 square mm, and 
obtained Ret 2a. 

It obtained Pellet 2b by said similar place 
method except not having added said 
sterilization agent for the comparison. 
It makes these pellets be the same as that of 
Example 1 , it put on the agar which carried out 
the seeding of Staphylococcus aureus, and 
performed the culture of the microbe at 37 
degrees C for 24 hours. 

As a result, bacterial growth was accepted in 
the faceside of Pellet 2b. 

However, growth of a microbe is not not only 
accepted on the faceside, but the harrow with 
which growth of a microbe is not accepted in the 
agar of a pellet periphery generated Pellet 2a. 
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[EXAMPLE 3] 

It uses a polycarbonate (the Mitsubishi Gas 
Chemical Company, Inc. make, lupilon) as 
resin, except having used the sterilization agent 
which consists of bis- (3,5,6-trichloro- 2-hydro 
oxyphenyl) methane 20% and polystyrene 80% 
as a sterilization agent, it obtained the isometric 
pellet 3a according to the place method similar 
to Example 2. 

Moreover, for the comparison, except not 
having added sterilization punishment, it made 
it said this shape and obtained pellet 3b of the 
polycarbonate. 

It makes these pellets be the same as that of 
Example 1, it put on the agar which carried out 
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the seeding of Staphylococcus aureus, and 
performed the culture of the microbe at 37 
degrees C for 24 hours. 

As a result, bacterial growth was accepted in 
the faceside of Pellet 3b. 

However, growth of a microbe is not not only 
accepted on the faceside, but the harrow with 
which growth of a microbe is not accepted in the 
agar of a pellet periphery generated Pellet 3a. 
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[EXAMPLE 4] 

N,N,N',N'-tetra-glycidyl diamino 
diphenylmethane (made by Ciba-Geigy 
company) Araldite They are 50 weight-parts 
of 1 00-weight-part, 4,4-diamino diphenyl 
sulfones, and 1 weight-part of boron-trifluoride 
mono-ethyl amines about MY-720, and it 
compounds the sterilization agent 3 weight-part 
which consists of di- isobutyl phenooxy-et 
oxyethyltrimethyl ammonium-chloride 20% and 
polystyrene 80% as a sterilization agent, after 
mixing until it becomes uniform in,150-degree C 
oil bath, it is 120 degrees C and is 3 hours, it is 
150 more degrees C and is 1 hour, it made it 
harden at 170 degrees C for 1 hour, and 
obtained the resin sample 4a. 
For the comparison, except not having 
compounded a sterilization agent, it made it 
said this shape and obtained the resin sample 
4b. 

It makes these samples be the same as that of 
Example 1 , it put on the agar which carried out 
the seeding of Staphylococcus aureus, and 
performed the culture of the microbe at 37 
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degrees C for 24 hours. 

As a result, bacterial growth was accepted in 

the faceside of Sample 4b. 

However, growth of a microbe is not not only 

accepted on the faceside, but the harrow with 

which growth of a microbe is not accepted in the 

agar of a sample periphery generated Sample 

4a. 
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[EXAMPLE 5] 

35 weight-parts of resin made from 
thermoplastic (Sumitomo Nogatac: 56 weight% 
of EPDM contents), 85 weight-parts of 
acrylonitrile styrene copolymers (Daicel 
chemistry Cevian NO.50) which were 
obtained by graft copolymerizing styrene to an 
ethylene propylene terpolymer (EPDM), and it 
mixes the sterilization agent 2 weight-part which 
consists of 2-(4-thiazolyl) benzimidazole 20% 
and polystyrene 80%, after mulling by a 
Banbury mixer, it carries out the compression 
molding for 10 minutes at 200 degrees C, it 
obtained sheet 5a of thickness 2.5 mm. 
Moreover, it obtained sheet 5b of the same 
thickness by the place method similar to the 
above except not having added the 
above-mentioned sterilization agent for the 
comparison. 

It takes a sample sheet from each obtained 
sheet, and makes these samples be the same 
as that of Example 1 , it put the yellow grape-like 
ball on the agar which carried out the seeding, 
and performed the culture of the microbe at 37 
degrees C for 24 hours. 

As a result, bacterial growth was accepted in 
the faceside of the sample of Sheet 5b. 
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However, growth of a microbe is not not only 
accepted on a sample faceside, but in Sheet 5a, 
the harrow with which growth of a microbe is not 
accepted in the agar of the sample periphery 
occurred. 
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A microbe not only does not adhere to the 
faceside, but with the construction materials 
which have the resin which carried out 
distributed blending of the sterilization agent on 
the faceside, it offers a sterilization effect from 
the above test result to a perimeter clearly into a 
resin matrix. 

Therefore, if the construction materials which 
made this resin the most-external surface are 
used for that field, making it into the field 
referring to the room air of a clean room, it can 
demonstrate the big effect as construction 
materials which constitute a sterile room. 
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